General
Unless otherwise noted, all commercial reagents and solvents were used without further purification. Melting points were determined with a Reichert Thermovar hot plate apparatus and are not corrected. Reactions at 0ºC were performed in an acetone bath using a Julabo FT921 cryostat. IR spectra were recorded on a Jasco FT/IR -4100 Fourier Transform Infrared Spectrometer (Attenuated Total Reflection Spectroscopy). 1 H NMR (300 MHz) and 13 C NMR (75 MHz) spectra were obtained on a Bruker AC-300, using CDCl 3 as solvent and tetramethylsilane as internal standard. Chemical shifts are given in ppm with respect to tetramethylsilane and the coupling constants in Hz. HRMS analyses were also carried out in the electron impact mode (EI) at 70 eV using a quadrupole mass analyzer or in the electrospray ionization mode (ES+) using a TOF analyzer. Analytical TLC was performed on Schleicher &Schuell F1400/LS 254 silica gel plates and the spots were visualized under UV light (λ = 254 nm). Silica gel 60(0.04-0.06 mm) was employed for flash chromatography. Optical reactions were measured with a Perkin-Elmer 341polarimeter. HPLC analyses were performed on an Agilent 1100 Series (Quat Pump G1311A, DAD G1315B detector and automatic injector) equipped with chiral columns (Chiralcel and Chiralpack, detailed for each compound), using mixtures of nhexane/isopropanol as mobile phase, at 25 ºC.
Synthesis of catalysts
A mixture of ent-5 (15.25 mmol, 3.27 g), triethylamine (18.31 mmol, 2.53 mL) and 2-chloropyrimidine (18.31 mmol, 2.09 g) in 2-propanol was stirred for 36 h at 80 ºC under argon atmosphere. The mixture was concentrated in vacuo and the residue was dissolved in CH 2 Cl 2 (10 mL) and washed with H 2 O (3  20 mL). After removal of the solvent under reduced pressure the resulting reside was purified by flash chromatography (hexane/ ethyl acetate) to give 3.52 g of Boc-protected 8. The resulting solid residue was dissolved in dichloromethane (110 mL) and trifluoroacetic acid (120 mmol, 9.08 mL) was added and the mixture was stirred for 4 h. The solvents were removed under reduced pressure and the residue was dissolved in CH 2 Cl 2 (30 mL) and extracted with H 2 O (3 30 mL). The aqueous layer was treated with 2 N NaOH solution until basic pH and extracted with CH 2 Cl 2 (3  60 mL). The organic layer was dried over MgSO 4 , filtered and the solvents were removed under reduced pressure to yield 2.64 g of 8 (65% overall yield).
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General procedure for the conjugate addition of aldehydes to maleimides
To a solution of 8 or ent-8 (0.03 mmol), the maleimide (0.3 mmol) and HDA (10% mol, 0.03 mmol) in DMF/H 2 O (2/1, v/v) (0.6 mL) was added the aldehyde (0.6 mmol) and the mixture was stirred at 0 ºC until completion of the reaction (TLC). 2M HCl (10 mL) was added and the mixture was extracted with AcOEt (3x10 mL). The organic phase was washed with water (2x10 mL), dried (MgSO 4 ), filtered and evaporated (15 torr). The resulting crude was purified by flash chromatography (n-hexane/AcOEt) affording adducts 9a.
Experimental procedure for the gram-scale conjudate addition of aldehydes to maleimides
To a solution of 8 or ent-8 (0.289 mmol), the maleimide (5.78 mmol) and HDA (10% mol, 0.289 mmol) in DMF/H 2 O (2/1, v/v) (5.80 mL) was added the aldehyde (5.78 mmol) and the mixture was stirred at 0 ºC until completion of the reaction (TLC). 2M HCl (10 mL) was added and the mixture was extracted with AcOEt (3x10 mL). The organic phase was washed with water (2x10 mL), dried (MgSO 4 ), filtered and evaporated (15 torr). The resulting crude was purified by recrystallization (hexane/ethyl acetate) affording adducts 9a, with 75% yield. 
(R)-1-(2,5-Dioxo-1-phenylpyrrolidin-3-yl)cyclohexanecarbaldehyde (9i)
3 HPLC: Chiralcel OD-H column at 210 nm (n-hexane/i-PrOH, 75:25, 0.9 mL/min); R t (minor) = 20.1 min, R t (major) = 25.6 min. 
H NMR
(S)-2-[(R)-2,5-Dioxo-1-phenylpyrrolidin-3-yl]-2-phenylpropanal (9j)
Computational Data
The transition state (TS) structures were located by using the M062X 5 density functional (DFT) as implemented in Gaussian 09 6 combined with the 6-311++G(d,p) basis set. TSs were characterized by frequency calculations in order to verify that they have the right number of imaginary frequencies (n=1).
Solvent effects were taken into account in the calculations at the same levels of theory by applying the conductor-like polarizable continuum model (CPCM). 7 The solute cavity was constructed using radii from the UFF force field electrostatic scaling factor for the radius of the atoms was 1.1. The dielectric constant (ε) for water as a solvent was 78.3553 while for dichloromethane (DCM) was 8.93. Table S1 . Thermodynamic parameters of the structures involved in the computational study. ---------------------------------------------R2 (gas phase)  ----------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------R1 (gas phase)  ----------------------------------------------- ----------------------------------------------- 
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